A closer study of the outbreak in Glasgow disclosed considerable variations in notification procedure and lack of correlation with isolates ofB pertussis at the peak of the notification period. Attack rates calculated from notifications were higher in deprived areas. Birth cohort studies showed a significantly higher proportion of notifications in unvaccinated children aged 1-4 and this was confirmed in family studies of clinical whooping cough in home contacts. But, overall, about 35% of reported cases were children who had received three injections of triple vaccine. Acceptance of pertussis vaccine fell sharply in 1975 but about 95% of unvaccinated children in age groups 0-5, including the 1977 and the 1977 and 1978 birth cohorts, either escaped infection or were not notified.
Whooping cough, in common with some other highly communicable diseases of childhood, has decreased in severity more or less continuously during the present century. This includes the period during which antimicrobial agents and pertussis vaccine came into general use. It is assumed by most health authorities" that mass vaccination, which began in 1958 in the United Kingdom, is mainly responsible for the improvement. In previous studies," I have questioned this assumption because it appeared from these and other studies--" that pertussis vaccine was not very effective. I suggested also that secular, social, and demographic variables were dominant factors in the decline in morbidity of this disease, and that vaccination carried neurotoxic risks which might outweigh its benefits.34 These conclusions were based on studies of epidemiological trends between 1900 and 1978 and on some personal investigations in Glasgow between 1973 and . The present report deals with occurrences between 1977 and 1979 because during that time there was an increase in notifications of whooping cough throughout the United Kingdom7"0 and a fall in vaccine acceptance.
Methods
The methods used in my studies in Glasgow are essentially those reported in previous publications. I have also obtained from the Office of Population Censuses and Surveys (OPCS) Table 2 ). The overall attack rate was 5 3 per 1000. The highest rate of notification was in the cohort of infants born in 1977, in whom the attack rate was 7.7 per 1000. In the cohorts born in 1973-6, 34% of cases occurred in children with authenticated records of complete (DPT x 3) vaccination as compared with 47% in those with incomplete and with no vaccination. Records could not be traced in 19%. The overall attack rate in these cohorts was 4*3 per 1000. The cohorts born before 1973 had an overall attack rate of 1*7 per 1000 with 45% of cases in fully vaccinated children.
Vaccine acceptance in the vulnerable 1976 birth cohort was 58% and the overall attack rate in this cohort was 6*6 per 1000. If it is assumed that the risk of exposure was equal in all children, the observed rate in the vaccinated cohort was lower than that in the unvaccinated. The difference is statistically significant (Table 3 ) but before practical significance The results (Table 5) showed a high secondary attack rate (69%-72%) in children under 5, dropping sharply at later ages. If primary cases were included, (Table 4) .
Of the 419 children in these homes, 13 aged under 3 were reported as having had severe sequelae after vaccination: four with seizures, one of whom, with repeated convulsions, was admitted to hospital; the others had vomiting or diarrhoea, or both, screaming, and fever. Seven of these children contracted whooping cough. In 10 others, vaccination was incomplete because of lesser reactions. The overall vaccination rate in Glasgow during 1975-8 was 54% (51%-58%) in infants and 12% in older, previously unvaccinated children. Notifications for measles and scarlet fever also increased in the United Kingdom during 1977-9. According to regular notifications, the number of cases of measles (378 118) was rather more than twice that of whooping cough, but returns of the Research Unit of the RCGP, as reported by the OPCS, indicated higher rates for measles and much higher rates for rubella, chickenpox, and mumps. In Glasgow, the rate for measles in children was at least thrice that for whooping cough. Acceptance rates for measles vaccine in children aged 1-3 were above 50% during the period 1973-8, but in contrast to whooping cough, there were very few notified cases of measles in vaccinated children. Rubella rates in 1978 and 1979 were much higher. The outbreak in 1979 was by far the largest in 30 years and had a rate of notification which, in Glasgow, was 20 times that of whooping cough. Acceptance of rubella vaccine in girls aged 11-13 was about 80% and very few cases were reported in vaccinated girls. The totality of notifications and RCGP returns indicates that infections of childhood were more prevalent in 1978-9 than for many years previously.
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Discussion
In so far as reliance can be placed upon notifications, there was in the 1977-9 triennium the most extensive outbreak of whooping cough in the United Kingdom since 1957. There was also during this period an increase in many forms of respiratory infection in children with an increase in isolates of B pertussis as well as, and simultaneously with, a range of other respiratory pathogens.
Since notifications increased during a period when acceptance of pertussis vaccine decreased, it has been reported7-or assumed10 1 that this was the reason for the outbreak. The present study supports this belief in so far as whooping cough was significantly less frequent in recently vaccinated home contacts aged [1] [2] [3] [4] of a sample of notified cases. But it was also found, as in previous reports,2-4 12 that infants and older children were not protected by the present vaccination programme and that, both in domestic surveillance and in notifications, 35-46% of cases occurred in children who had received three injections of triple vaccine. The 31 deaths ascribed to whooping cough during the triennium were mainly in infants, usually unconfirmed or associated with other lesions or disadvantages. Even so, the death rate in relation to notifications was the lowest on record.
The occurrence of whooping cough in vaccinated children has been explained by the Joint Committee on Vaccination and Immunisation1 and by Church9 as being inevitable in a highly vaccinated population. The calculations and mathematical model used in these explanations make two assumptions, (a) that vaccination is the only independent variable in an obviously complex situation and (b) that currently used vaccines confer 90% overall protection. The first assumption is invalid because of the absence of whooping cough in exposed, unvaccinated children and the variation in attack rate in time and place; the second by begging the question.at issue and by the fact that 90% overall protection has never been established except (Fig.  3 ) and similarly to scarlet fever and diphtheria, in each of which at least 80% of the total decline in mortality, since records began to be kept in the United Kingdom in 1860, occurred before any vaccines or antimicrobial drugs were available and 90% or more before there was any national vaccine programme. These facts establish beyond doubt the governing role of non-specific, environmental, personal, and secular variables in these infections. The increase in whooping cough in the United Kingdom has been accompanied by increases in measles, mumps, scarlet fever, chickenpox, respiratory viral infections and, notably, in rubella, in an epidemic which is the largest for 30 years.
Two further studies are relevant. 
